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What’s new in 
drafting material; 
Get it firsthand fr 
Dietzgen 


Today’s engineering and produ 
achievements are miracles of team 
The talents of scores, hundreds 
even thousands of engineers, archi 
technicians, draftsmen, and spec: 
are coordinated through rapid ar 
curate interchange of ideas. Tecl 
drawings are the primary comm 
tion media of this progress and 
preparation represents approxim 
70% of the total engineering cost 


Dietzgen’s long experience anc 
tinuing research plays an importani 
in providing new techniques, mat 
and equipment to boost drafting 
efficiencies. For example: Dietzge1 
print” gridded drafting media prc 
faster, more accurate sketch wor: 
eliminate many tedious re-drawir 
erations. New Dietzgen sensitized 
ing media have pioneered such 
saving cost-cutting techniques as 
plate drafting, registration draftin 
new methods for retrieving dra 
which have lost their line density 


No organization can afford to j 
the advantages and economies 
new drafting media provide. Now 
time to try, test and prove the 
of Dietzgen drafting materials ir 
engineering-drafting departments 


Write today for the new Dr 
Media brochure. This 28-page b: 
not only presents what’s new in 
ing materials, it also explains anc 
trates their many uses. Address 
request on your company lette 
and ask for Publication K123. 
EUGENE DIETZGEN Co. Chicago 14, I 
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Graphic Perspective 


Measures and Measuring 


by Franz Maria F eldhaus 


Ce reigned for thousands 
of years where measurements 
were concerned, which shows how 
difficult it is to persuade man to ac- 
cept a generally useful idea. The ne- 
cessity of a unit of measure was real- 
ized quite early, for it was said: “With 
the measure you use, you will be 
measured also.” Nevertheless, each 
ruler determined his own country’s 
standard; others could come to terms 
with it. 

How did measures originate? Here 
is an example from not-so-distant 
times: Jacob Kébel, town clerk of 
Oppenheim, was a man of mathe- 
matical genius who had published a 
book on mathematics and a geometric 
Vysir Book. He suggested the follow- 
ing to determine a foot. “Take 16 
men, big and small, as they might 
leave church, let each one put one 
foot in front of the other; and let 
that distance be a fair and common 
gauge with which to measure the 
field.” 

The French used, until the revolu- 
tion in 1789, the foot of the king as 
measure. From thence originates the 
description. Feet and lower arms of 
rulers were at all times the norms for 
foot and ell. The word “elbow” still 
reminds of the one-time description 
of the lower arm. Lengths measured 
in such a way used to be exhibited 
publicly in the old civilized countries 
in order that everyone might take 
them as their guide. During the Mid- 
dle Ages churches, town halls, and 
city gates had metal yardsticks or 
gauges affixed to the outside. There 
are today still more than 70 towns in 
Germany with such yardsticks. 

But mathematical and political dif- 
ficulties in deciding on an interna- 
tional measure were very great. It 
was suggested for the first time in 
1670 that the minute of a meridian 
grade should be accepted as a natu- 
ral fundamental measure. The Neth- 
erland physician Christian Huygens 
proposed in 1672 to use a third of 
the second pendulum as a measuring 
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unit for lengths. He did not know 
at that time that the length of the 
second pendulum is not the same at 
all degrees of latitude. The astrono- 
mer Johann Friedrich Weidler wanted 
to-use the distance between the pupils 
of a grown man as a lineal measure. 
The mathematician Andreas Bohm, 
in 1771, suggested the height of the 
fall of a body during the first second. 
On May 8, 1789, a constitutional 
meeting of the revolutionary govern- 
ment decided in Paris to introduce, 
in conjunction with England, an in- 
ternational measure based upon the 
second pendulum. By a decree dating 
from July 31, 1793, France received 
a provisional lineal measure called 
“metre.” By a law dating from No- 
vember 29, 1800, our present meter 
(on the basis of the French meridian 
measuring of the year 1735 in Peru) 
was established. On June 22, 1799, a 
norm staff made of platinum was laid 
down in the state archive in Paris. 
The Netherlands was the first 
country to accept the French meter 
in 1816. Prussia received, at the sug- 
gestion of Alexander von Humboldt, 
a copy of the Parisian staff in 1817. 
In 1855 delegates of the countries 
represented at the Paris World Fair 
agreed to use their influence to per- 
suade their governments to accept the 
metric measure. But they were still 
so timid that Wiirttemberg not France, 
which after all had done all the pre- 
liminary work, was put at the head 
of the list of signatories. The meter 
was accepted in England in 1864, 
but the English inch, established in 
1101, remained in use. In other 
countries which had accepted the 
meter, the inch also remained in 
common use with artisans and tech- 
nicians until after World War I. The 
German Federal State introduced the 
metric system in 1868; the law re- 
lating to it was proclaimed in 1873. 
Because it is impractical to carry 
long rules around, the folding rule 
was invented quite early. A rule con- 
sisting of four metal rails which could 
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This is Chapter IV of an authoritative and 
beautiful Back THE HISTORY OF TECHNICAL 
DRAWING, by Franz Maria Feldhaus published 
in 1959 by Franz Kuhimann, K. G., of Wil- 
helmshaven, Germany, as GESCHICHTE DES 
TECHNISCHEN ZEICHNENS. We are indebted 
to the publisher for the translation, as well as . 
for permission to republish this fascinating 
work. It will be continued in this department 
from month to month, until completed.—The 
Editors. 


be folded into VV-shape, was found 
in the Bieler lake; it dates from 800 
B.C. In the Museo Nazionale in 
Naples there is a staff that had _ be- 
come buried in 79 A.D. It consists of 
two parts, one of which continues out 
and over the pivot and can be clamped 
onto a pin fitted on the staff. In this 
way one gets a long firm ruler. A 
folding ruler in the museum of Heidel- 
berg carries the date 1629. 


The transversal rules were de- 
scribed for the first time in 1573 by 
the Englishman Digges. Their inven- 
tor was the mechanic Richard Chan- 
dler of London. In 1609 Lucas Brunn 
of Annaberg-Transversalen invented 
a slide rule; it was constructed by the 
mechanic Christoph Treffer, — Jr. 
Around 1627 the lawyer Edmund 
Mingate invented the logarithmic slide 
rule. These wooden slides found their 
way into engineering circles through 
James Watt in 1775. 

The tape measure developed out 
of the measuring cord, which was 
mentioned as early as 750 B.C. in> 
the survey of Jerusalem. A metal ball 
with measuring cord is kept in the | 
art cabinet in the museum of Upsala; 
these objects were collected in 1632 
in Augsburg. Measuring rolls took 
the place of the balls. The rolls con- 
sisted of strips of parchment about 
50 feet long. 

About 1825, tapes of varnished 
cloth made their appearance in Paris. 
Steel tapes date from around 1870. 
A tape that could also be used as a 
rigid measure was invented by Wal- 
demar Petit in Berlin, and builders’ 
rules were invented by Nicholaus 
Goldmann in 1662. 


As early as the Sino-Japanese war 
it was realized that it was impractical 
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to carry on with this many-sidedness 
in, technical things. It was found that 
a single wheel of an artillery vehicle 
had about 10 different types of 
screws, which meant that large stores 
of spares had to be carried along. “It 
is clear that all this has to be simpli- 
fied,” said the Russian war painter 
Wereschtschagin. But there it re- 
mained. 

The quick development of tech- 
nology in America demanded more 
exact measures because parts manu- 
factured in mass production had to 
be interchangeable. The pioneer in 
this work was the engineer Carl 
Edvard Johansson, a Swede who had 
been living in the United States since 
1884. After concentrated efforts dur- 
ing several decades, he succeeded in 
1896 in putting into practice an im- 
proved measuring technique which 
earned him the title of “the most ac- 
curate man in the world.” 

The necessity of being able to 
interchange single parts and also the 
rationalization of fabrication led 
early to the introduction of norms. 
The chemist Carl Duisberg is thought 
to be the first person to demand 
standardization for a large industrial 
works. He said in 1895, in a memo- 
randum about construction and _ or- 
ganization of the large-scale planning 
6f new buildings for the Bayer Dye 
Works that were being built in Lev- 
erkusen, “We must without fail as 
quickly as possible use standard 
measurements for all piping, cocks, 
valves, dampers, threads, screws, vats, 
kettles, basins, etc., that are to be 
used.” 

In 1901 the first norm committee 
was founded in England. Heinrich 
Schaechterle had achieved the estab- 
lishment of a Royal Fabrication-Office 
in the various royal munition works 
in Spandau, against great resistance 
from military engineers and works 
lirectors. In spite of his great achieve- 
nents he progressed no further than 
o the rank of sergeant major. Since 
te declared quite openly that he 
ould not manage on his pay, he was 
lismissed and then received the 
vages of a workman. The fact that 


he English paid men in his field of | 


vork 30,000 marks and more, re- 
nained unheeded. At last in 1917 
schaechterle succeeded in forming 
he Norm Committee for General 
Mechanical Engineering, which was 
nnexed to the Federation of German 
ingineers. 
To Be Continued 
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quality—see test offer below. 


In drafting films, 
it’s the coating 
that counts 


Film Similarities 

All drafting films share one common 
characteristic—every major brand 
employs a polyester base. This poly- 
ester material may vary somewhat 
in grade (from clear to milky) or in 
gauge (from .002 to .007). However, 
its properties remain so nearly iden- 
tical that no appreciable difference 
in print-back speed can be noted by 
exposing diazo material through the 
uncoated film. Accordingly, all poly- 
ester films have these unique fea- 
tures: dimensional stability, trans- 
parency, flexibility, moisture-resist- 
ance and tear strength. 


Coating Differences 

These advantages mean nothing to 
the engineer, draftsman or architect 
until a surface receptive to pencil 
and ink is put on the film. Post ap- 
plies three distinct micro-coatings to 
its polyester film, baking these ele- 
ments and the film at such high 
temperatures that they are literally 
fused. This process also ‘“‘pre- 
shrinks” the material, endowing 


SENSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MEDIUMS 
NG EQUIPMENT & DRAFTING SUPPLIES © FIELD EQUIPMENT & DRAFTING FURNITURE 


ENGINEER! 


GRAPHIC SCIENCE 


Appearance is not a good indicator of drafting film workability or reproduction 


Polytex with slightly greater dimen- 
sional stability. 


More Drafting Latitude 


The net result of the exclusive Post 
coating process is the most durable 
drafting film surface available—a sur- 
face on which, if circumstances de- 
mand, you can use the hardest grade 
of pencil without destroying the 
coating. Some pencils work better 
than others, of course. Plastic-based 
pencils are best of all when perma- 
nency or washability are considered. 


Test Offer 


To convince you, regardless of pre- 
vious or present drafting film expe- 
rience, that Posr Polytex offers a 
superior coating with outstanding 
erasibility, pencil and ink adhesion, 
a free Polytex test kit is yours with- 
out obligation. We’ll mail an 8!4 x 
11 drafting film sample, plus a vinyl 
eraser and drafting pencil assort- 
ment, packed in a Posr Pocket Pro- 
tector. Write for it on your letter- 
head today. Frederick Post Company, 
3656 N. Avondale Avenue, Chicago 
iiss, Alle 
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ELLIPSE 
TEMPLATES 


SET OFMIEN $ O50 


15° — 60° in 5° increments 
34" 2," major axes 
Finest precision quality 


Timely Ellipse Templates are dimension- 
ally exact. All cutouts are smooth — free 
of molding flash or milling scores. They’re 
precision die-cut of thin (.020) instrument 
quality plastic for shadowless viewing, and 
exact tracing. Permanent, accurate : pin- 
point centering. 


Timely Ellipse Templates are the finest 
quality and workmanship you can buy. Yet 
they cost only $9.50 for the complete set 
of ten templates . . . less than a dollar 
apiece in sets. Ask your dealer for Timely 
No. 92-A Ellipse Set. Single Templates 
$1.50. Write for Timely catalog. 


PIN-POINT CIRCLES No. 88 
Exact die-cut circles 44” thru 2%,” 
Pin-point centering 


Pee oe HFS 
o20000e0® 


PRODUCTS COMPANY 
Baltimore, Ohio 


Notes & Comment | 


Koh-I-Noor Scholarship 
AX /seeee E. DANJCZEK, president 


of Koh-I-Noor, Inc., announced 
that it has again awarded a scholar- 
ship to Eugene DeFouw of Coopers- 


ville, Michigan, a technical student 
at Ferris Institute, Big Rapids, 
Michigan. 


The scholarship, established last 
year by Koh-I-Noor, is awarded to 
the most deserving student in the 
Reproduction Technician Training 
and Drafting course instituted at 
Ferris last year. 

The scholarship expresses the com- 
pany’s interest in the fields of drafting 
and engineering, and in encouraging 
young men to enter these fields. “We 
are also happy,” Mr. Danjezek said, 
“to recognize a fine educational insti- 
tution noted for its work in training 
engineers and draftsmen. I am de- 
lighted that Dr. Victor F. Spathelf, 
president of Ferris Institute, has seen 
fit to give our scholarship again to the 
same young man who won it in 1960.” 

Koh-I-Noor, Inc. is one of the 
world’s oldest and largest producers 
of drafting equipment. The company 
was founded in 1790 by Joseph 
Hardtmuth of Vienna, the father of 
the modern lead pencil. 


Kodak Road Show 


RAFTSMEN and reproductionists 

in five large cities will see two- 
hour educational demonstrations of 
some of the latest techniques in their 
industry this fall when three Kodak 
graphic reproduction specialists put 
on a road show based on the new 
Kodagraph Autopositive, contact, and 
projection films on Estar polyester 
base. 

The show is put on in the form of 
five parodies entitled “There Must be 
an Easier Way.” The first parody, “A 
Draftsman’s Dream,” demonstrates 
the advantages of drafting surfaces 
of new Estar base photo-reproduction 
films. “Restored to a New Life” shows 
how to update drawings, reclaim old 
and torn originals with photo-repro- 
duction materials and techniques. “A 
Picture is Worth 1,000 Lines” de- 
scribes the value of photographs in 
presenting details and saving drafting 
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time, particularly in plant and facility 
drawings. “From Bored to Boarcx 
Time” is a review of the ways im 
which Kodagraph films and papers 
can be used to simplify drawing re+ 
vision. “Reproduction Room Confi+ 
dential—An Exposure” presents ai 
dramatic advance in wash-off films 
providing a fast, easy means of pro 
ducing high-quality, long lasting 
duplicate originals. | 

The road show is scheduled fow 
7:30 to 9:30 p.m. at the 1200 Beacon 
Street Hotel, Boston, October 2:2 
Hotel Sheraton-Atlantic, New York 
City, October 4, 5; Hotel Sheraton, 
Philadelphia, October 10; Kodak 
Pacific Northern Sales Division, Sam 
Francisco, November 28; and Statler- 
Hilton Hotel, Los Angeles, November 
30. 

Readers who wish to obtain invi+ 


tations to attend this road show 
should contact their local Kodak 
representative or write Gorham 


Parks, Graphic Reproduction Div.. 
Eastman Kodak Co., 343 State St. 
Rochester 4, N. Y. 


Associate Editor 


NWN S. HUTCHINSON, an AS- 
sociate Editor of Graphic Sci- 


‘ence, and the author of the series 


of articles on Military Engineering 
Documentation, suffered a heart at- 
tack while on vacation in Cape Cod. 
He is making a good recovery and we 
hope to see him in these pages again 
soon. 


Free Subscriptions Available 


Gees SCIENCE is expanding its 
circulation. If you know some- 
one who would benefit from its valu- 
able and informative articles, give 
him the “Application for a Free Sub- 
scription” bound inside the back 
cover of this issue. If this form is 
missing, have him write Circulation 
Dept., Graphic Science, Wilton 
Conn., and ask for a copy of the ap: 


plication. 


Valuable Reference 
Hoes bound edition 0: 

Graphic Science Volumes 1 anc 
2 together (Oct. 1959 to Dec. 1960) 
is now available at $25.00. 
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ALL MARS - ALL TOPS 


....all imported from West Germany, made to meet the highest standards of professionals. 


3.S. STAEDTLER, INC. 
HACKENSACK, NEW JERSEY 


Mars products are available at better engineering and drafting material suppliers everywhere. 


“FADE-OUT” PAPER 
TECHNICAL PAPER 
FORMS ¢ CHARTS ¢ GRAPHS 
“PRE-PRINT” PAPER 
THERE IS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 
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to prove it’s best 


s 


make the 
Clearprint test 


(] Send me Clearprint Fade-Out samples, with prices, for the 


following uses: 


See for yourself why leading engineers and architects 
demand Clearprint Technical Papers. Ask for a sample, 
then make this convincing test: 


_ 


to 


INVITES THE PENCIL 

Try Clearprint’s perfect working surface with a 2H 
pencil, then with a ruling pen. Lines are sharp and 
clean—no feathery edges. 


. HIGHEST ERASING QUALITIES 


NO GHOSTING — Erase some of the lines. Redraw 
and erase several of them time and again. Crease the 
paper, too. Then hold it to the light, or make cleanest 
possible reproductions. 


3. NEVER CHANGES 


Sheets in use for 27 years prove Clearprint’s amazing 
stability. Its strength, transparency and printing 
qualities remain unchanged after extended exposure 


to age, atmosphere, heat and light. ITS COLOR DOES 
NOT CHANGE. 


f you are not using Clearprint now, please make this 
comparative test on the paper you are using. 


GS-1560 
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Firm 
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Zone State 
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Cost Control in the Drafting Room 


What every young draftsman should know 


RAFTING can be defined as the 

art of recording engineering 
leas in terms of specifications on 
rawings and bills of material. It is 
.e bridge of communication between 
igineering imagination and reality. 
nagination is boundless, but the 
ality of competitive achievement is 
xverned by economics. Product 
rices largely determine competitive 
)sition and profit, and these prices 
‘e based largely upon the cost of 
erations and inventory involved in 
fe production and marketing of 
Jable products. 
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by E. R. Wattsjer 


Since drawings and bills of mate- 
rial determine operational and _ in- 
ventory requirements, they also de- 
termine the basic costs involved. Cost 
control, therefore, becomes an impor- 
tant part of drafting operations. 
Product prices are also influenced by 
the cost of drafting operations. It is 
important, therefore, that these costs 
be kept at a minimum, but never at 
the expense of succeeding recurrent 
operations either within the engineer- 
ing department or outside it. Initial 
drafting costs which avoid, eliminate, 
standardize, reduce, or simplify suc- 
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ceeding recurrent operations of any 
kind are always completely justified. 
They represent a profitable invest- 
ment in terms of point-of-origin cost 
control. 

Point-of-origin control is before- 
the-fact control. It may be defined 
simply as the art of anticipating and 
avoiding unjustified operations and 
inventory. It becomes a challenge to 
engineering initiative in attaining de- 
sired end results at the least possible 
cost. It is particularly challenging be- 
cause of the great number of nor- 
mally intangible costs involved. 


Such costs are sometimes difficult 
to avoid, because they are often in- 
advertently introduced as a result of 
expediency measures temporarily em- 
ployed to relieve specific drafting 
work loads or drafting costs in gen- 
eral. Although often recognized sep- 
arately after the fact, as they occur, 
they are not recorded for everyone 
to see. As a result, they are seldom 
properly evaluated and recognized as 
a serious cost problem. 

The most glaring examples, of 
course, can be evaluated after the 
fact in terms of scrap or rework 
charges against the engineering budg- 
et. Others can be partially evaluated 
in terms of engineering change paper- 
work costs. However, the great ma- 
jority of these costs are hidden in 
the total costs of a variety of recur- 
rent procurement, production, ware- 
housing, and service operations. 

All operations become involved 
with normally intangible costs. De- 
partment supervisors can exercise 
control only over those which are not 
inherited from previous operations. 
Operational costs outside engineering 
are determined by the condition in 
which paper tools and materials are 
received and the condition in which 
they are delivered to the next opera- 
tion. When quality standards are 
maintained at both points, the re- 
current operations between can be 
standardized most economically. How- 
ever, each time paperwork or mate- 
rial received is subject to question, 
intangible special handling costs re- 
sult. 

Each department is at least ex- 
pected to attempt to process the work 
received, regardless of its condition, 
and regardless of whether it is com- 
pletely justified or not. As a result, 
unjustified as well as justified paper- 
work and inventory can be partially 
processed and passed on to the next 
operation. Thus, succeeding opera- 
tions are often forced to absorb a 
portion of the total unjustified cost 
involved. 

The business must be started off in 
the right direction. Since the initial 
operation is endowed with the great- 
est potential for before-the-fact con- 
trol of intangible as well as tangible 
costs, engineering drawings, bills of 
material and related paper forms as- 
sume this function of control. Such 
control is most effective and applica- 
ble in the following areas: 
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1. An uncontrolled variety of dimen- 
sional values will increase require- 
ments for machine setups, machine 
and inspection tools, jigs, fixtures, 
and related operations. It will also 
discourage  interchangeability of 
parts through uncontrolled variety 
of sizes, fits, and tolerances. 


Example: Taken from actual bush- 
ing inventory study. 


Arbitrary choice of 


numerical values. 
UNCONTROLLED VARIETY 
VARIETY IN ConTROL 
Hove DIAMETERS POTENTIAL 
1.9843 | eet 1.950 ] 
1.989 [ 
— *2.000 
*2.000 ) 
2.002 
2.003 => #2.000 
2.005 
2.007 
2.1094 ) 
2,125 | 
D127 = #2120 
2.130 
2.135 


* A.S.A. Standard Preferred Numbers. 


Tolerances not shown also subject to control 
through application of preferred numbers. 


2. An uncontrolled variety of inven- 
tory will tremendously increase in- 
ventory handling costs. One com- 
pany, involved with three product 
divisions and eight product engi- 
neering departments, has estimated 
a normally intangible average cost 
of $1,500 each time a new item in 
common usage is introduced into 
inventory. Once introduced, such 
parts, whether completely justified 
or not, perpetuate recurrent in- 
ventory handling costs as long as 
machine and repair order require- 
ments last. 


As a simple example, four dif- 
ferent bushings, identical except 
for length, now appear in ware- 
house inventory. Lengths are 
215/327 21/2 6S bt (SS. 
2 9/16”, respectively. It is rea- 
sonable to assume that design 
adjustments could have been 
made before the fact to elimin- 
ate two or more of the inventory 
handling costs involved. 


3. Uncontrolled drawings, bills of 
material, and related engineering 
paper forms are uncontrolled com- 
munication tools, recurrently ap- 
plied to a variety of recurrent 
operations involving many differ- 
ent personalities in different de- 
partments. Errors, incompleteness, 
and deviation from standard en- 
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L 
gineering records procedures of | 
any kind always introduce numer-} 


ous intangibles which can be rec-| 


ognized only after the fact in) 
terms of scrap or rework; duplica-_ 
tion of effort, special handling of 
paper work or inventory; delay in 
procurement, production, assembly 
or shipment; wrong or defective 
parts shipped; inadequacy of ser- 
vice literatures and engineering 
change paperwork. 

The drafting room must accept 
complete responsibility for any of 
the above costs which either di- 
rectly or indirectly result from | 
justified misunderstanding of en- 
gineering communications. 


For example: As a result of in- 
formal engineering change com- 
munication, the right people in 
production control are unaware 
of a change in a part. The as- 
sembly man discovers that it 
will not fit. Ten production ma- 
chines are involved, three of 
them nearly completed and 
scheduled for shipment within 
a week. The wrong part has 
been purchased in a quantity of 
fifty for reasons of economy. 
Perhaps a total of four or five 
costly man-hours are wasted by 
shop, production, and engineer- 
ing personnel in investigation 
and solution of the problem. Re- 
work is impossible, since the 
part was complicated enough to 
be purchased finished in the first 
place. Fifty costly parts are 
scrapped, shipment is delayed 
several weeks, and overtime pre- 
miums must be paid to speed 
procurement of new parts and 
get the machines out of the way. 


4, Uncontrolled dimensioning pro- 


cedures introduce numerous costly 
intangibles, particularly at assem- 
bly. The structural fabricator and 
machinist is ordinarily unfamiliar 
with dimensional relationship be- 
tween important points and_ sur- 
faces in the assembly. As a result, 
he cannot be held entirely respon- 
sible for inaccuracies resulting 
from accumulated tolerances unless 
shop measurement sequence is de- 
termined for him, All parts should 
be dimensioned so that sequence 
of shop measurement is clearly in- 
dicated on the drawing in accord- 
ance with datum dimensioning 
principles. 
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The before-the-fact cost control 
function of drawings, bills of mate- 
rial, and related engineering paper- 
work is automatically satisfied when 
the following questions are. satisfac- 
torily answered on a day-by-day 
basis during drafting operations. 
They are the daily dozen which in- 
sure healthy economy of any enter- 
prise engaged in the manufacture of 
parts which it itself engineers. 


1. Are _ specifications 
complete and clear? 

2. Are dimensions in accordance 
with Preferred Numbers Stand- 
ards? 

'3. Are dimensions and tolerances 
most economical and shown to 
indicate shop measurement se- 
quence? 

4. Are all parts properly num- 

bered and classified? 

. Has proper consideration been 

given to application of existing 

inventory, pre-engineered de- 
signs, and standard parts? 

6. Has proper consideration been 
given to application of existing 
machine tools, jigs, fixtures, 
and inspection tools? 

7. Are all drawings and bills of 
material in accordance with 
standard drafting practice? 

© 8. Is all of the related engineer- 

ing record paperwork in ac- 
cordance with standard pro- 
cedures? 

9. Do they provide for all ware- 
housing and service require- 


accurate, 


OL 


ments? 

10. Do these paper tools introduce 
any new special operation, 
tool, or piece of inventory 


which is not completely justi- 
fied? 

11. Do these paper tools tend to 
invite recurrent question or 
recurrent special handling in- 
side or outside of the engineer- 
ing department? 

12. Has any initial drafting oper- 
ation been neglected or avoided 
at the expense of recurrent 
operations inside or outside of 
the engineering department? 


There is nothing new or original 
about functional drafting. It is the 
basic principle upon which A.S.A. 
Drafting Standards are built. A draw- 
ng completely satisfies functional re- 
yuirements when it is able to do the 
ob for which it is intended without 
yeing subject to functional question 
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by anyone qualified to become in- 
volved in its use. It is said to satisfy 
minimum — functional requirements 
when no engineering costs are in- 
volved in its initial production over 
and above those actually required to 
avoid functional question. 

Functional drafting has recently 
received a great amount of publicity. 
Subsequent interest and popularity is 
perhaps partly due to misinterpreta- 
tion in terms of simplified drafting. 
The term “simplified drafting” is par- 
ticularly attractive to those who hold 
the purse strings because drafting 
costs are out in the open where they 
can be seen by everyone. However, 
the term “functional drafting” clearly 
implies simplification only to that 
point where functional requirements 
are adversely affected by further 
simplification. It is important, there- 
fore, that simplification be governed 
accordingly. 

Any conflict with A.S.A. Standards, 
if such a conflict exists, is simply a 
difference of opinion as to what the 
minimum functional requirements of 
a drawing actually are. This de- 
pends a great deal upon the nature 
of the enterprise involved, as well as 
upon the qualifications of the great 
variety of personalities who are ex- 
pected to interpret the drawings 
economically. 

For example, it is reasonable to 
assume that companies involved ex- 
clusively in engineering activities 
are perhaps less interested in con- 
trolling costs outside of engineering 
than those which manufacture as 
well as engineer their products. As a 
result, certain control features may 
be omitted from their minimum func- 
tional drafting requirements. Unjusti- 
fied costs which result from a lack of 
this control become the responsibility 
of the subcontractor. The customer 
ends up paying the bill. On the other 
hand, companies which manufacture 
the parts they engineer are likely to 
be a great deal more interested in 
controlling the over-all cost of the 
end product. 

It is evident that it is as important 
now as it ever has been for all com- 
panies to take a good look periodi- 
cally at current minimum functional 
requirements. These are always sub- 
ject to change as a result of natural 
evolution in the art of drafting. Much 
can be done in the way of simplifi- 
cation if this simplification is aug- 
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mented by a_ suitable educational 
program to teach all of the people 
involved how to read drastically sim- 
plified drawings, 

Every effort has been made by the 
A.S.A. to reflect universally recog- 
nized, time-honored simplified draft- 
ing practices. Many different prac- 
tices, although in substantial use in 
some segments of industry, have 
been omitted to avoid every possible 
objection that might compromise 
national approval and acceptance of 
these standards. 

The practical approach, is to sup- 
plement the provisions of A.S.A. 
Standard Practices with a degree of 
simplification discreetly decided upon 
in accordance with current company, 
vendor, and customer requirements, 
and in keeping with the principles of 
point-of-origin control of the intangi- 
ble as well as tangible costs herein 
described. In cases where minimum 
functional requirements are subject 
to question, it is perhaps always most 
practical to determine the initial 
drafting cost in favor of point-of-ori- 
gin control. 

Sometimes security can be tempo- 
rarily preserved by borrowing from 
Peter to pay Paul. However, the 
status quo cannot be maintained by 
borrowing pennies from Peter in 
order to pay Paul in dollars. This is 
exactly what happens when the cost 
of drafting operations is reduced at 
the expense of point-of-origin control. 


The Author 


E. R. Warrsyer has had approxi- 
mately 43 years of engineering ex- 
perience. He has been in turn a 
draftsman, a designer, a chief drafts- 
man, administrative engineer, and 
chief standardization engineer, which 
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a silent movie theater. 

He started at Joy Manufacturing 
Co. in 1938 as a designer, and among 
his accomplishments he can count the 
setting up of an Engineering Stand- 
ards Department and the writing of 
the company’s Engineering Manual. 
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Cost Considerations in Technical Illustration 


Technical illustration need not be expensive, but holding 


the line on costs involves many skills and techniques 


N o one will deny that the number 
of dollars involved in producing 
technical illustrations can be con- 
siderable. As a matter of fact, the 
entire graphic art portion of a tech- 
nical publication task often costs as 
much as sixty. percent of the effort. 
But for furthering the company im- 
age, replacing text, adding interest 
and information, or for sheer eye- 
catching appeal, the cost may turn 
out to be the biggest of bargains. 

At Sylvania’s Buffalo operations, 
we have found a number of methods 
to shave illustrating costs in order 
to make fullest use of this vital me- 
dium of communication. 


EpucatTIon Pays Orr 


The key to realistic and competi- 
tive costs for technical artwork is a 
complete understanding of the proc- 
esses involved. When both the writer 
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by Francis F. Peters 


and the artist are fully aware of their 
responsibility as it relates to graphics 
production, the result cannot but re- 
flect a sizable saving in cost. We 
seize upon every opportunity to 
spread the word about illustrating, 
photography, retouching, _ printing, 
and publication project management 
with this motive in mind. The first 
thing necessary in cost cutting is the 
hiring and/or training of knowledge- 
able personnel. 


First Tuincs First 


Acquiring suitable candidates or- 
dinarily starts in our personnel de- 
partment. The use of comprehensive 
job descriptions prepared by the art 
or publication supervisors facilitates 
a judicious screening of applicants. 
With a preselected group to choose 
from, personal interviewing plus scru- 
tinizing of portfolios ends in selection 
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of the best of available candidates. 
At Sylvania, a great deal of em- 
phasis is placed on personal coaching 
by qualified experts. This grassroots 
approach to instruction has much to 
be said for it since a close evaluation 
of native talent can be made and the 
talent directed as need requires. In- 
struction is continuous and periodic 
performance reviews held with the 
employee's immediate —_ supervisor 
show the progress, or lack of it, as 
measured against the employee’s job 
description. Along with the obvious 
educational benefits to the individual, 
the company also gains by the tailor- 
ing of another member to the team. 
Though the molding process of team 
members is the prime objective of 
the educational program, individuals 


are encouraged to express their per- 


sonal views and to advance new 
ideas, methods, use of materials, and 
procedures that will further the at- 
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tainment of the group’s goal. That 
goal is to improve quality and reduce 
he cost of technical illustrating. 


Stitt More Epucation 


Coupled with personal coaching, 
periodic tutorial seminars are held 
on such diverse subjects as printing, 
photography, English grammar, plan- 
ning, scheduling, illustrating, subcon- 
tracting, standards, and the use of 
government specifications. In addi- 
tion, a limited program of job rota- 
tion and instructional visits to allied 
services have been instituted with 
gratifying results. By being exposed 
‘to processes, procedures, and people 
in areas through which their work 
must pass on its way to completion, 
personnel gain a better insight of 
how they must perform. The advan- 
tage is most pronounced in the area 
of scheduling, where understanding 
of equipment capabilities, size limi- 
tations, material pecularities, and nu- 
merical output per unit aids in realis- 
tic planning for timely completion. 


Wuat, WHEN, WuHo, AND How? 


Assuming all interested parties are 
on board with the fundamentals, the 
next largest area of improvement is 
in planning and scheduling of the 
task itself. In every instance, we ask 
three basic questions: 


1. What is the scope of the job? 


2. When is it to be accom- 
plished? 

3. Who is going to do it and 
how? 


DETERMINING THE SIZE OF THE TASK 


Over-all responsibility for a publi- 
cation invariably lies with our writers. 
If the task is a handbook, the govern- 
ing specification and contract must 
first be gleaned for all mandatory 
requirements and deviations. Using 
this information the writer deter- 
mines the type, nature, mix, and 
quantity of illustrations needed to 
adequately illustrate the text. Work- 
ing with an outline and using sam- 
ples of manuals published on similar 
equipment, he gages his needs by ap- 
plying parts density factors along 
with possible past experience. A lot 
of words can be saved by choosing 
the illustrations first. 

In the electronics business, with 
great inroads being made in the areas 
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of microminiaturization and modular 
construction, complex mechanical de- 
vices have for the most part been 
eliminated. With the need for me- 
chanical exploded views at a mini- 
mum, parts identification and _ rela- 
tionships are generally accomplished 
photographically. The line artwork 
portion normally consists of the wir- 
ing, schematic, and functional block 
diagrams. After grouping the re- 
quired illustrations into arbitrary cat- 
egories such as simple, average, and 
complex, the time in hours is as- 
signed for the art and photography 
effort. 


PLANNING AND SCHEDULING 


With the art and photography re- 
quirements determined, the writer 
begins his scheduling. Working from 
both ends of the time scale, and ac- 
cepting some rigid lead times ad- 
vanced by the graphics production 
and printing groups, he establishes 
manpower loadings for the entire 
publications effort. 

Next comes the question of who 
is going to do it, and how. In a field 
as complex as technical publications, 
there is a wide variety of talents 
which must be conscientiously con- 
sidered for best results. 


A TEAM EFFORT 


Where there is art, there must be 
artists. It is essential that they be 
fully apprised of the entire task since 
they become involved in illustrating, 
drafting, and production as well as 
coordinating with photographers, 
printers, typists, writers, engineers, 
and part catalogers. We give each of 
the others in turn ample notice of 
their contribution so that our writer 
may gain by sharing in their experi- 
ence and knowledge of past jobs. 

Each contributor to the end result 
(the printed publication) is looked 
upon as an expert in his field, and 
well he should be. The owner of the 
box camera is in no position to direct 
the operation of a 31-inch process 
camera and the printer is certainly 
the only qualified person to judge 
from what form he can best process 
a halftone negative. Each member of 
the expert team must understand 
what his responsibility is and how it 
relates to the responsibilities of other 
team members. Then cost cutting 
begins in earnest. 
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Ways AND MEANS 


For example, if the draftsman is 
made aware of the required result in 
accordance with the applicable speci- 
fication, he may be able to adjust and 
modify his usual practice to fulfill 
sufficiently the requirements with 
minimal increased effort. Often it is 
only the line weights and lettering 
size that stand between a pickup 
and a redrawing program. With 
proper direction, countless hours can 
be saved with little or no loss of 
quality and usability. Layout of the 
drawing in proportion to the speci- 
fied format is also important since 
reduction to the printed-page size 
assures full use of the available area. 

We avoid costly fold-outs when- 
ever possible. Breaking the drawing 
down to functional sections with 
bridging notations is often the sim- 
plest solution to this problem. Where 
specification requirements call for 
modification of standard drafting 
practice in such instances as the ad- 
dition of waveforms, notes, refer- 
ences, and road map coordinates for 
locating parts, we apply photographic 
processes to pick up usable portions 
and add the rest as an illustration 
task, 

A close working relationship with 
the photography department cannot 
be overemphasized. The days of 
large-production contracts are on their 
way out in the fast-moving electronic 
technology of today. Greatest empha- 
sis is now being placed on research 
and development. The most efficient 
available means to record changes is 
the camera. As in all creative activ- 
ity, a photograph does not just hap- 
pen. It must be adequately planned 
for. It is again our writer's task to 
define the need that the picture must 
fulfill, arrange with engineering for 
the availability of the proper equip- 
ment to be photographed, provide 
for transportation, and schedule the 
shooting time with photography. 
Either he is present or he leaves ade- 
quate instructions to assure required 
photographic coverage. 

Our writer also makes the decision 
with the help of the graphic arts de- 
partment on whether it would be less 
costly to retouch minor changes into 
existing photographs rather than to 
reshoot. Decisions of this nature are 
only made as the situation presents 
itself and no hard-and-fast rules are 
set down in advance. Good timing in 
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getting the hardware in front of the 
camera pays off in time saved and 
subsequent lower cost. The number 
of photographs required to do the 
job is gaged by the reasonable num- 
ber of parts that can be effectively 
shown and identified in one illustra- 
tion. Upper limits of from 30 to 40 
pieces per picture are kept in mind. 
The parts cataloger working with 
engineering or factory drawings is 
usually in the best position to suggest 
logical parts breakdown by function 
and physical relation. We often use 
his marked-up prints to direct pho- 
tography, and in some instances 
where the time or difficulty of dis- 
assembly may preclude use of photos, 
we find his working prints the most 
comprehensive information available 
to illustrate the parts in line. 
Substantial savings may be _ possi- 
ble in the area of reproduction when 
the printing department or other re- 
producing service is made fully aware 
of the requirements. Quantity break- 
off points and varying need for qual- 
ity will determine the best means of 
coming up with multiple copies. In 
any event, sound graphic arts prac- 
tice requires an absolute consistency 
of sizing and identification for ease 
of processing, as well as orderly sub- 
mission of material. To assure expe- 
dient handling, we have established a 
minimum order number and we ad- 
here to it. We prorate processing 
time by assembly-line procedures 
since costs rise sharply with individ- 
ual or spotty handling requirements. 


FurRTHER Ways AND MEANS 


In its focal role for producing tech- 
nical illustrations, our graphic arts 
department is in the most favorable 
position to trim costs. A prime re- 
quisite for an effective control to this 
end is to log incoming artwork and 
maintain its status record by figure 
number and title through all produc- 
tion phases. This procedure elimin- 
ates loss, keeps a current status re- 
cord, aids in future pricing informa- 
tion, and assures orderly and_ time- 
saving processing of the art. The log 
contains blanks for: 


1. Name of the publication. 

2. Name of the 
charge. 

3. Number of applicable speci- 
fications, if any. 

4, Figure number. 


writer in 


Title. 

Security classification, if any. 

Submission, check and com- 

pletion dates. 

8. Type of illustration (contin- 
uous tone or line). 

9. Planned reproduction _ size 
of illustration and format. 

10. Remarks. 


Acting as a conscience on all re- 
quests for illustrating tasks, our artists 
pose a number of leading questions 
to the writer and allied service 
groups. Is the illustration really ne- 
cessary? Could it be eliminated or 
combined with another? Has it been 
reduced to its smallest practicable 
size? Have unessential details been 
eliminated? Can a less expensive 
photograph be used in lieu of line 
artP Is color really necessary or can 
coding be used to replace it? Has 
every attempt been made to reduce 
the number of combination line and 
halftone illustrations? Must the art 
be so decorative? These and other 
provocative questions are necessary 
to insure lowest possible illustrating 
costs. 


TD 


On their own initiative our artists 
insist upon using only those clear, 
well-lit photographs which will need 
minimum retouching for good offset 
reproduction. For display headings 
and nomenclature, we prefer typeset 
composition rather than hand or me- 
chanical lettering. We make full use 
of available artists’ aids and we set 
aside proper storage areas for un- 
cluttered, clean, and accessible stor- 
age of expensive artwork. We use 
materials of the best available qual- 
ity, since these are generally more 
durable, longer lasting, and easier to 
work with. And finally, we make a 
conscious effort to establish and main- 
tain pleasant working arrangements 
with those who use art service. In- 
formality is our keynote. When es- 
tablished, it pays off in better quality 


and increased production. 


Don’t Work 1n A VAcuuM 

Contacts with engineering on_ il- 
lustrating matters are ordinarily made 
through the writer or in some cases 
directly, with his awareness. At least 
two checks of all artwork are made: 
the first when the art is in prelimin- 
ary or rough form and the second 
upon completion. Since technical ac- 
curacy is of prime importance, neither 
of these checks can be overlooked. 
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Advice from the source in a fast- 
paced program can often save many 
hours of misdirected effort. We es-- 
tablish close cooperation with oneal 
neering groups on the basis of our 
mutual needs. Operational, mainte-- 
nance, and parts breakdown manuals } 
are usually developed as a result of © 
contractual requirements to support: 
the hardware. Since it is judged on_ 
how well the finished equipment can 
be serviced and repaired as well as} 
on how it operates, engineering must’ 
take time to check the art conscien- - 
tiously for usability and accuracy. — 


In a NUTSHELL 


Holding the line on technical ile | 
lustrating costs is then no simple 
clear-cut problem. It involves many 
skills and techniques peculiar to the 
publication field as well as many 
time-worn practices applicable to any 
business function. Well trained per- 
sonnel can be considered of prime im- 
portance, coupled with sound illus- 
trating practices and attention to de- 
tail. Scheduling and planning comes 
next to insure orderly execution and 
timely completion. Lastly, a good 
working relation between all of the 
functions involved must be estab- 
lished and maintained. 

Admittedly, some of the above-| 
mentioned suggestions will be diffi- 
cult if not impossible to institute and 
administer in every organization. We 
at the Sylvania’s Buffalo operations 
have put them into gradual effect 
with excellent results. Each separate 
procedure showed measured improve- 
ment as it was introduced over a 
three-year period. A cost saving of 
15% over our previous methods has 
allowed us to remain competitive and 
show a profit. In addition, our qual- 
ity of product, professional attitude, 
and skills have also improved. We 
hope it can do the same for others. 


The Author 


| Plaiee S. Prrers received his 
Bachelor of Fine Arts degree 
from the University of Buffalo and 
the Albright Art School in 1951. He 
has been a mechanical draftsman, 
technical illustrator, and art director 
in the technical publications field, 
and is now Supervisor of Graphic 
Arts at the Amherst Laboratories of 
the Electronic Systems division of 
Sylvania Electric Products Inc. 
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ritish Admiralty chart of New York harbor (1775) reproduced on Koda- 
raph Contact Film, Estar Base. Courtesy of New-York Historical Society. 


Surest course to take in drawing reproduction! 
Choose from Kodak’s great new line—Kodagraph Reproduction Films, Estar Base 


is a draftsman or engineer, there’s 

selfish reason for asking your 
eproduction department or local 
lueprinter to make your “second 
riginals” on new Kodagraph Estar 
ase films: You'll find them much easier 
work with! 


In addition to being as durable and 
imensionally stable as any film you 
an name, Estar Base prints have 
lean backgrounds, more contrasty 
nages, and a superior drafting surface 
1 both sides. You can draw with light 
rokes . . . use pencils with a wider 
ange of hardnesses. And since there’s 
ss abrasive action, pencil points stay 
1arper longer. Also, detail stays put 
. . is less inclined to smear, can be 
-ased easily. See for yourself. Ask 
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your reproduction department or 
local blueprinter for second originals 
on Kodagraph Estar Base film. 


1. Kodagraph Autopositive Film, Estar 
Base. First choice for general reproduc- 
tion work. Gives you same-size positive 
second originals directly. Excellent results 
obtained with print-through or reflex 
printing (even from metal templates). Can 
be exposed and processed in room light. 


2. Kodagraph Contact Film, Estar Base. 
Ideal for making same-size reproduc- 
tions from film or low-cost paper negatives 
of old or weak line drawings. Job’s this 
easy: Expose in standard contact printers 
... process with paper or litho developers. 


3. Kodagraph Projection Film, Estar 
Base. Welcome change-of-scale “‘special- 
ist.’ This high-contrast, quick-processing 
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film gives you sharp and clean results 
when enlarging microfilm negatives, or 
reducing large drawings, blueprints, 
maps. Can be handled with 1A (red) or 
OA (yellow) safelight. 


For further details, write to 
Eastman Kodak Company, Graphic 
Reproduction Division, 

Rochester 4, N.Y. 


REPRODUCTION FILMS 


for best line-for-line reproduction 
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Drawing Titles According to MIL-STD-28 


The present rules for composing drawing titles are 
confusing, difficult, and result in unreasonably long 


titles — here is a practical solution to the problem 


by R. L. Mortimer 


iL, FLANGE, FRONT COMPRESSOR FRONT CASE FRONT DUCT——REAR 


Pe, FLANGE, FRONT COMPRESSOR FRONT CASE FRONT DUCT—FRONT 


By STIFFENER, DIFFUSER SECTION FAN DUCT REAR STRUT——OUTER RIGHT 


REAR 


4, STIFFENER, DIFFUSER SECTION FAN DUCT REAR STRUT——OUTER LEFT 


REAR 


HE FOREGOING titles may seem 
Tiare long, confusing, and 
without reason but they have been 
concocted by following the rules in 
MIL-STD-28. ANA Bulletin No. 41lla 
which was superseded by MIL-STD- 
28 had similar rules. 


Paragraph 1.1 indicates these rules 
apply “for all drawings and parts de- 
tailed thereon.” Paragraph 3.1 requires 
that drawing titles contain “sufficient 
modifiers to differentiate like items in 
the same major assembly,” paragraph 
4.2.4 says titles shall “distinguish be- 
tween similar parts,” and paragraph 
5.2.1 states “When two or more 
drawings are similar, and the parts 
detailed on them perform the same 
general function, they shall be dis- 
tinguished by additional modifiers 
indicating their location, relative posi- 
tion, forms, dimensions, etc.” This 
does not apply to standard parts which 
are excepted by paragraph 5.2.2.7. 


As can be concluded from the rules 
quoted from MIL-STD-28, all parts 
on any major assembly shall have 
different titles, except for standard 
parts. 

There are times when a conscienti- 
ous person finds these rules very dif- 
ficult to follow for items that are not 
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permanently assembled. For perma- 
nently assembled items, such as non- 
stockable details of a weldment, they 
are even more difficult to apply and 
at times seem quite impractical. For 
instance, although a weldment is 
generally considered _ nonreparable 
(and its details nonstockable), sepa- 
rate drawings are sometimes made 
for the details. Where this is done, it 
is merely to facilitate scheduling of 
production and to simplify the draw- 
ing and dimensioning problems. In 
this case, drawing titles on the details 
are for “in-house” use and appear to 
be of no real use to the government. 
This position seems borne out by the 
fact that the government appears to 
get along very well without titles for 
details in the frequently used practice 
of making a “self-contained” weld- 
ment drawing on which is included 
all detail information without benefit 
of detail drawings, detail part num- 
bers, or detail titles. Therefore, where 
a nonstockable detail drawing is 
made, it seems logical to identify it 
by applying an appropriate noun and 
simply modifying it with the name of 
the weldment, even where this results 
in duplication of titles. Using this 
reasoning the titles previously shown 
would now become: 
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1. FLANGE, FRONT COMPRESSOE 
DUCT 

2. FLANGE, FRONT COMPRESSO: 
DUCT 

3. STIFFENER, DIFFUSER SECTIOM 
FAN DUCT 

4, STIFFENER, DIFFUSER SECTIOM 


FAN DUCT 

If you wonder why more people 
have not complained about the rules 
in MIL-STD-28, a study of existing 
drawing titles would quickly give you 
the answer. From the titles on most 
manufacturers. drawings it would 
seem that the people who assign 
drawing titles are not aware of the 
rules. Most titles of steckable items 
are too short, often one word: (FIT- 
TING; ADAPTER). Even where they are 


longer, they frequently fail to differ- 


entiate between similar stockable 
items in the same assembly. 

A closer look at the situation may 
reveal some of the reasons for not 
following MIL-STD-28. Practically all 
manufacturers allow almost anyone 
to assign drawing titles for new items. 
At first, this may appear to be the 
simplest and least expensive arrange: 
ment, but it is the road to inconsist- 
ency and to non-MIL-STD-28 titles 
Even nomenclaturists with years ol 
experience, who are trained in the use 
of MIL-STD-28, have great difficulty 
maintaining consistency without the 
use of a guide or manual specifically 
covering their own product. Probably 
the most common reason why manu 
facturers do not follow their govern 
ment contractual obligations, in MIL 
STD-28, is that this would serve n 
purpose for them—especially sinc 
the rules are next to impossible fo: 
the government to police. Thus, man 
manufacturers simply do not educat 
their people to follow the rules. 
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Frankly, what purpose is served in 
ifferentiating by title all items (ex- 
ept hardware) that occur in the same 
jajor assembly? Apparently it is not 
00 important; otherwise, some effort 
vould have been made to enforce the 
ules, and we have never heard of 
ny such effort. If it is true that it 
erves no real purpose, why not real- 
stically change the rules so that con- 
cientious manufacturers are not bur- 
lened with work that more casual 
mes now avoid for a result that the 
jovernment does not need or really 
lesire? 

We do not mean to shorten the 
itle so that it would be useless for 
f;overnment cataloging and standard- 
zation purposes. A minimum title 
vould do—one that complies with 
Jataloging Handbook H6-1 or, for a 
10n-H6-1 item, a title that compares 
vith similar items in H6-1. This kind 
f title serves a very good purpose. It 
lows the government to take the 
irst_step in cutting inventories to a 
ninimum, to compare like items, and 
0 combine, under one Federal Stock 
Number, items that are physically 
ind functionally interchangeable. 

A practical drawing title would be 


one that serves a useful purpose to 
both the customer and the manufac- 
turer. This purpose would be to es- 
tablish a common nomenclature or 
language for any given item (BoLT, 
MACHINE; SCREW, MACHINE; SCREW, 
CAP, HEXAGON HEAD; SCREW, CAP, 
SOCKET HEAD), which is the first step 
in any standardization program. Such 
a step would tend to eliminate the 
same item being called many different 
names and, thus, reduce confusion in 
paperwork and talk. To do this, the 
title must be consistent not only with 
other similar items made by the same 
manufacturer but, preferably, with 
all other similar items. A great step 
was made in nomenclature standardi- 
zation by the government when it 
published Federal Cataloging Hand- 
book H6-1. It may not be utopia for 
drawing nomenclature, but it is a 
good solid start and certainly the 
largest and best undertaking of this 
sort ever made. 

More titling than that shown in 
H6-1 or, for non-H6-1 items, more 
than enough to segregate major dif- 
ferences between like items, would 
seem to be of no great help to the 
government. Apparently the govern- 


ment should revise its rules to allow 
the manufacturer to use the minimum 
(on H6-1 title) if that is all he re- 
quires; e.g., GASKET. However, if the 
manufacturer needs a more explicit 
title the rules should allow him to 
add modifiers (using MIL-STD-28 
order); e.g., GASKET—corK. This may 
be enough for some manufacturers 
but others may desire more complete 
titles for control purposes; e.g., GASKET 
—cCORK, 4% VALVE Or GASKET—CORK, 
Vy VALVE, UPPER. Then those who 
follow the rules would save a lot of 
useless work, and those who have not 
been following them would find them 
a lot more reasonable, and would be 
more likely to use them in the future. 
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GRAPHICS OF MULTIPLANE RIGID 
METAL TUBES FOR JET ENGINES 


Part ILI of a Series 


iN CONSIDERABLE portion of the en- 
gineering effort that goes into 
the design of an aircraft turbojet en- 
gine is devoted to the engine control 
systems. \ 

With the design and development 
of each new model engine there is 
an increased demand for more and 
more automatic features in the con- 
trols. This demand comes jointly 
from the airplane manufacturer and 
the engine manufacturer both of 
whom are concerned with providing 
these automatic features in order: 

a) to permit the pilot greater ease 
in controlling the engine dur- 
ing flight; 

b) to obtain maximum operating 
efficiencies from the engine; 

c) to protect the engine from un- 
intentional abuse that would 
detract from its usefulness; 
and 

d) to provide operational safety 
during any emergency condi- 
tions that might arise. 

In conjunction with these engine 
controls and accessories, there is a 
large complex of flexible hoses and 
metal tubes required to transmit the 
fuel, oil, water, alcohol, air, and other 
mediums to various points of the en- 
gine and the airframe. The design 
layout and development of the multi- 
plane metal tubes present some inter- 
esting problems in engineering graph- 
ics which we will analyze in detail. 
For many years graphical methods 
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have been used to develop these 
multiplane tubes from design concep- 
tion to final engineering details draw- 
ings. These graphical methods involve 
some rather complicated orthographic 
projection and the application of 
many of the principles covered by 
descriptive geometry. In recent years 
engineering graphics has joined forces 
with a mathematical programming of 
the elements of tube design using 
electronic data processing equipment. 
This has resulted in significant ad- 
vances. 


DeEsIGN CONSIDERATIONS 


iG THE design layout of tubes it is 
important that they be routed so as: 

a) to require the shortest length 
of tube to connect the input 
and output ports in the en- 
gine; 

b) to bypass or clear any obsta- 
cles in its path and yet main- 
tain the maximum simplicity 
in the geometry of the tube; 

c) to be compact and lie as close 
as possible to the basic engine 
in order to maintain the mini- 
mum envelope for the over-all 
engine; and 

d) to allow for ease of assembly 
and maintenance. 

Before going into a detailed graph- 
ical analysis of these multiplane 
tubes, let us look at some actual 
photos depicting the external con- 
figuration of some aircraft jet engines 
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(see Figs. 1 and 2). These photo- 
graphs give an indication of the 
complexity involved in the routing of 
these multiplane tubes and the ex-. 
tent to which they are used on aero-) 
space propulsion equipment. 


ELEMENTS OF MULTIPLANE TUBES 


N ESTABLISHING the configuration: 

of any multiplane tube, four basic: 
elements are used which are shown) 
in Fig. 3 and defined as follows: 

1. Straight Length. The straight) 
length of tube from an end! 
point to a tangent point of an) 
adjacent bend or the straight! 
length between the points of) 
tangency of two adjacent! 
bends. 

2. Bend Angle. The angle through) 
which the tube is bent in a 
single plane at any given! 
bend. . 

3. Bend Radius. The radius of! 
curvature of the bend. It is: 
usually specified to the axis: 
of the tube. . 

4, Angle of Rotation. The included) 
angle between the planes of' 
two adjacent bend angles. The: 
planes intersect in a_ straight! 
line that is coincident with’ 
the axis of the straight length 
of tube which is common to 
both bend angles. The angle’ 
of rotation (also known as the 
twist angle or turntable angle) 
is given when looking down 
this straight line towards th 
previous bend and is meas 
ured counterclockwise from 
the plane formed by the pre- 


vious bend angle. 


This paper was presented at the Summer Con- 
ference on Graphics in Scientific Engineering 
held at the University of Detroit, July 18, 
1960 by the National Science Foundation. 
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FIG. | EXTERNAL TUBING CONFIGURATION 


Typres or VIEWS 


HE GRAPHICAL method used _ to 
establish the design configura- 
ion of multiplane tubes involves use 
f the views illustrated in Fig. 4: 
Principal Views. Two prin- 
ciple views of the tube, such 
as the front and side views, or 
front and top views, are shown. 
These views are selected so 
that one plane of the tube is 
in the plane of the paper on 
which the graphical represen- 
tation is being delineated. 
The selection of these prin- 
cipal views is intended to 
show clearly the general con- 


STRAIGHT LENGTHS 


INTERSECTING 
POINT 


END POINT 


BEND RADIUS 


tours of the tube; that is, each 
bend is represented by a 
curved line in at least one of 
the two views selected. In 
each view, the axes of adja- 
cent straights are extended to 
form intersections which are 
emphasized by dots and iden- 
tified as A, B, C, etc. 

Bending Information Views. 
After the principal views are 
completed, a series of auxili- 
ary views are drawn showing 
alternately the angle of rota- 
tion views and bend views. 
These views repeat the identi- 
fied intersecting points estab- 
lished in the main views. 


re ANGLE 


ANGLE OF ROTATION 
; ) | | ; Xe ; 
a 


FIG. 3 


TUBE BEND TERMINOLOGY 
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FIG. 2 EXTERNAL TUBING CONFIGURATION 


Angle of Rotation Views. 
An angle of rotation view is 
one that shows a group of 
three adjacent straight por- 
tions of the tube connected by 
two bends in different planes. 
It is drawn so the middle 
straight length is perpendicu- 
lar to the drawing surface. 

Bend Views. A bend view 
is one which shows a true 
(circular-arc) view of a bend; 
that is, the plane of the bend 
is parallel to the view. Two 
or more bends are shown and 
dimensioned in a single view 
if they occupy the same plane. 

Intermediate View. It is 
sometimes necessary to pro- 
vide an intermediate view in 
order to establish the proper 
relationship between the bend- 
information views and_ the 
main views. An intermediate 
view is one which is drawn 
between one of the main 
views and the first view of a 
series of bend—information 
views. Its purpose is to bridge 
the projection between the 
main views and the bending 
views. It is used only when 
all intermediate straights are 
foreshortened (lie in oblique 
planes) in both of the main 
views. It is projected normal 
to one of the intermediate 
straights in the main views, 
to show the straight in its true 
length so that bend informa- 
tion views may follow as pro- 
gressive projections. It usually 
carries no dimensions. 
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ANALYSIS OF GRAPHICAL METHOD 


ow THAT we have reviewed the 

four basic elements of a tube 
and described the types of views we 
will analyze a simple multiplane rigid 
tube which has been bent so that its 
basic axis is in three planes. Let us 
follow through step by step the com- 
plete definition of the relatively sim- 
ple tube shown in Fig. 4. 


1. In the front view the straight 
length 6.13, bend angle 55°- 
44’, and straight length 8.40, 
are in the plane of the paper 
and can be dimensioned di- 
rectly. 

2. In the side view the angle of 
rotation 18°52’ is given be- 
tween the planes of the first 
two adjacent bend angles. As 
can be seen, the angle of ro- 
tation is given when looking 
down the straight length 
which is common to both bend 
angles and towards the previ- 
ous bend. Also the angle of 
rotation is measured counter- 


clockwise from the plane 
formed by the previous bend 
angles. 
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FIG 4 DETAIL DRAWING OF TUBE (OLD METHOD) 


3. In the auxiliary view, which is 
projected perpendicular to the 
second plane, we can now 
construct the next true bend 
angle, radius, and _ straight 
length. 

4. These steps are repeated until 
all the true straight lengths, 
bends, and angles of rotation 
have been developed. 


ContTRoL oF TusBE Contour 
AND ENp Points 


Ye WILL note that the ends of 
the tube are located in three 
mutually perpendicular planes by 
toleranced coordinates. This controls 
the location of these end points so 
that the tube will fit properly in its 
intended application at assembly. 
These toleranced coordinates are 
specified on tubes that are sufficiently 
rigid in the free state so that proper 
assembly to the mating parts depends 
upon the fixed relation between these 
end points. 

The configuration of the tube is 
established by a series of basic un- 
toleranced dimensions for the straight 
lengths, bend angles, and angles of 


rotation as shown on this drawing. 
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To control the variations in the con- 
tour of the tube through its length a 
contour zone tolerance is shown oni 
the delineation, as in Fig. 4, and the 
related note is specified as follows: 


‘This tolerance applies at all points of 


the maximum external surface of the 
tube contour except end points 


In terms of the axis of the tube 
this means that the axis must conform 
to its true shape within a .06-inch 
radius. In terms of the surface of the 
tube this means that the contour must 
be confined for its entire length with- 
in a uniform tolerance zone which is 
.06 greater in a radial direction than 
its true maximum material contour. 
This is a three-dimensional tolerance 
and is applicable to the entire length 
of the tube except at the end points. 
The relationship of the end points is 
controlled by toleranced coordinates 
as shown on the drawing. Any tube 
that falls within the envelope and 
meets the required end-point rela- 
tionship is acceptable. 

For tubing that is flexible in the 
free state due to its length or con 
struction, the relationship of the enc 
points is established by basic untol 


eranced dimensions. The contow 
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.12 SEE NOTE | 


be 


1 THIS TOL APPLIES AT ALL POINTS OF THE MAX EXTERNAL SURF OF THE TUBE CONTOUR BETWEEN A a B 
2 THIS TOL APPLIES AT ALL POINTS OF THE MAX EXTERNAL SURF OF THE TUBE CONTOUR BETWEEN B & C 


FIG. 5 VARIABLE CONTOUR TOLERANCE 


Se SEE NOTE | 


| THIS TOL APPLIES AT ALL POINTS OF THE MAX EXTERNAL SURF OF TUBE 
CONTOUR EXCEPT THAT IT MUST CONFORM TO ITS TRUE SHAPE WITHIN .YY 
AT A SECTION THRU POINT 


FIG. 6 CONTROL OF CRITICAL SECTION OF TUBE 


zone tolerance for these nonrigid 
tubes is specified as follows: 

This tolerance applies at all points of 
the maximum external surface of the 
tube contour with end points mounted 
at basic. 


SPECIAL APPLICATIONS 


Ww" THE contour zone _ toler- 
ance is not the same through- 
out the entire length of the tube, 
each portion requiring a different 
tolerance has its tolerance separately 
specified. Appropriate points on the 
tube centerline are chosen to segre- 
gate these portions of the tube and 
the tolerance notes are modified to 
reference these points. The follow- 
ing is a typical drawing note used 
for this purpose and_ its application 
is illustrated in Note 1 of Fig. 5: 
This tolerance applies at all points on 
the maximum external surface of the 
tube contour between A and B. 
The smaller contour tolerance which 
applies from point B to C is specified 
in Note 2. 

When the design requirements are 
such that it is necessary to hold cer- 
tain critical points on the tube closer 
than the rest of the tube, these points 
are labeled with appropriate letters 
and located by a basic dimension. 
The following is a typical drawing 
note used for this purpose and its ap- 
plication is illustrated in Note 1 of 
Pigs6G: 

This tolerance applies at all points on 


_ the maximum external surface of the 


tube contour except that it must con- 
form to its true shape within .YY at A 
section through point A. 

To Be Continued 
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Office Copier 


Copier 9 is the latest addition in 
the diffusion transfer field. Made by 
Photostat Corp., 1001 Jefferson Rd., 
Rochester 3, N. Y., the new machine 
is a natural expansion of the com- 
pany’s activities in the office copying 
area. 

In the works, to be introduced 
shortly by Photostat, is a new micro- 
film reader-printer, designed for pro- 
cedural microfilming applications in 
the engineering field. 


Temperature Compensator 


A light weight, portable electronic 
control package which changes the 
speed of an electric timer to compen- 
sate for temperature variations in a 
photographic tray or tank is now 
available. Manufactured by Trott 
Electronics, Inc., Rochester, N. Y., 
and distributed by Marks & Fuller, 
Inc., Dept. GS, 70 Scio St., Rochester 
4, N. Y., the Trott Temperature Com- 
pensator is designed virtually to 
eliminate the variations in negative 
density caused by the unavoidable 
changes in developer temperature 
during the processing of black and 
white photographic films. 


Microfilm Dryer 


model microfilm 
dryer has been put on the market 
after considerable testing by a com- 
mercial microfilm processing _ firm. 
Manufactured by Porta-Trace, Inc., 
Dept. GS, 50 Wall St., Binghamton, 
N. Y., the dryer will accept a 100- 
foot spool of 35 mm. film; will dry it 
in approximately 55 minutes. Of sim- 
ple design and nonrusting materials 
and construction, the dryer sells for 
$290. 


A new bench 


De 


New “Products 


C-Thru Portfolio 


A new vinyl, folding portfolio 
which simulates calfskin and holds 
five drawing and drafting instru- 
ments, a drafting pad, and a pencil 
has recently been put on the market 
by C-Thru Ruler Co., Dept. GS, 827 
Windsor St., Hartford, Conn. The 
portfolio has pockets to hold its con- 
tents, measures approximately 914” 
by 13%” closed, and approximately 
19” by 13%” open. The drafting 
instruments include: 30/60° triangle, 
45/90° triangle, laminated protractor, 
French Curve, 12-inch calibrated 
T-square with inch and _ millimeter 
scales. 


Redesigned Camera 


The Miller-Trojan Co., Troy, Ohio, 
has introduced a redesigned version 
of its Model DC Camera. Now desig- 
nated as the Model DC Action Cam- 
era, the improved model includes: a 
streamlined base which reduces cam- 
era height by 6” promoting greater 
ease and efficiency of operation; more 
rugged copy board with new cam- 
action lock, lid hinges, and counter- 
balanced frame lid; heavier exposing 
light arms for flexibility in position- 
ing of camera lights; chain drive for 
focusing; tilted instrument panel. 

The camera is delivered as a com- 
plete, ready—to—operate package; 
comes in three sizes: 11” by 14”, 16” 
by 20”, and 24” by 24”. 
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Pants Guard | 


To prevent draftsmen’s trousers 
from becoming frayed by rubbing 
against the guard rail of the drawing 
board, Best Yet Products, Dept. GS: 
10719 S. Rhodes, Chicago 28, IL. 
has introduced an aluminum channel 
covered with sponge rubber. The 
channel slides along the guard rail 
as the draftsman moves from side ta: 
side. Price: $2.50 each. 


Projection Drawing Machine 


The Sun-Vu Projection Drawing: 
Machine is a new mechanical means 
for making scalable, three-dimen- 
sional, projected technical drawings: 
With this machine, a few Air-Vu 
type drawing instruments, and the; 
attachments, it is possible to pro- 
duce isometric projections, topo- 
graphical relief maps, 3-D wiring 
diagrams, orthographic views, flow 
sheets, cabinet projections, terrain! 
models, and a multitude of other 
drawings or projections. Manufac- 
turer: Air-Vu Co., Inc., Dept. GS) 
530 Kalamath St., Denver 4, Colo- 
rado. 


Roll-O-Draft 


A drafting device in kit form de- 
signed to permit the draftsman to 
work more efficiently and comfort- 
ably is now available from Burmar 
Assoc., Dept. GS, 156 N. Franklin St., 
Hempstead, N. Y. In various sizes to 
fit all drafting surfaces, it has a con- 
tinuous Mylar belt which affords mo- 
bility of work. With the Roll-O-Draft, 
quick transfer of drafting activity 
from one sheet to another is possible 
without removal or realignment of 
work. 
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hotodrawings on CRONAFLEX®: 


sy new way to communicate complex design data— 


* lower cost! 


esigning advanced computer prototypes, engineers at 
=mington Rand’s Univac Division faced the problem of 
ansmitting complex specifications to customers and 
Oduction facilities—many of them overseas. Needed were 
awings graphic enough to minimize misinterpretation, 

t adaptable to progressive modification and refinement. 


1e solution: photodrawings on CRONAFLEX® Engineering 
2production Films. In this technique, a photographic image is 
ed as the main body of an engineering drawing and assembly 
tail is added by a draftsman. Not only does the new method 
ake complicated specifications easily understandable, it 

s already cut drafting time—and costs—drastically. 


ys Theodore Warzel, Chief of Univac Division's Photographic 
partment: ‘‘We actually turn out completed drawings about 
, times faster than we used to! And the excellent erasability 
CRONAFLEX permits numerous revisions to be made— 
nust in critical development work—with no 

mage to its fine drafting surface.”’ 


sults like these are typical of the performance of 
-ONAFLEX in situations where other materials promote 
ste and inefficiency by failing to fit a need exactly. To 
rn how these versatile films can meet your own 
juirements, clip and mail the coupon today. 
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Draftsman adds assembly detail to 
complete master original photo 
drawing. Photographic images 
insure accurate interpretation of 
data, also mean tremendous savings 
in time and money. 


E. I. du Pont de Nemours & Co. (Inc.) 
Photo Products Department GS 10 
Wilmington 98, Delaware 


Please send me, without obligation: 

[_] Information on the full line of 
CRONAFLEX films 

[_] Details on photodrawing technique 
described here 
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Diazo-Black Intermediate 


A new diazo-black intermediate 
called 12T, with the visual density 
and contrast of black and the repro- 
ducibility equivalent of sepia, has 
been announced by Technifax Corp., 
Dept. GS, 195 Appleton St., Holyoke, 
Mass. 12T has a_ transparentized, 
100% rag base, which is 10% heay- 
ier than that of conventional inter- 
mediates, offering superior handling 
characteristics and longer life. The 
company recommends it to repro- 
duction departments which need the 
readability and photo-copying char- 
acteristics of a black image, as well 
as the opacity to ultraviolet radia- 
tion of sepia-image materials. Addi- 
tional information and samples are 
available on request to the manufac- 
turer. 


Vest Pocket Rule 


A new small-size slide rule has just 
been put on the market by Nobema 
Products Corp., 141 Greene St., New 
York 12, N. Y. Called The Jiffy Slide 
Rule, this 4” rule has the standard 
A-B-C1-C-D-K_ scales, is made of 
hardwood with a fine quality cursor. 
It is packed in a heavy transparent 
plastic, snap-button carrying case. 
The manufacturer claims extreme ac- 
curacy as well as handy carrying size. 


Layout Table 

The Miller-Trojan Co., Dept. GS, 
Troy, Ohio, is now marketing a low- 
cost bench model layout table called 


the Topper. Features include a 
work area 18” by 20”; stainless 
steel straight edges; diffusion sheet 
mounted under glass work surface to 
eliminate glare; fluorescent lighting; 
tilted surface for ease of operation. 
Miller-Trojan supplies a complete 
line of T-squares for use with the 
Topper, as well as for use with its 
Tilt-Top and Standard Model layout 
tables. 
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Drafting Tape Pen 


A new drafting instrument for fast 
and accurate application of self-stick- 
ing tapes to charts, printed circuit 
masters, and other graphic illustra- 
tions is now on the market. Made by 
Wa Hs Brady Coma Dept Gs e727 
Glendale Ave., Milwaukee 9, Wisc., 
the Brady Quik Line Tape Pen saves 
drafting time because it requires no 
filling until the entire roll of tape is 
used, It will draw on any inkable 
surface and on most surfaces on 
which ink cannot be used. Lines are 
uniform in width and density, accur- 
ate for placement to .01 of an inch. 


Microdensitometer 


The Ansco Division of General 
Analine & Film Corp., 29 Charles St., 
Binghamton, N. Y., has introduced a 
new precision automatic recording 
microdensitometer believed to be the 
most compact and lowest priced of 
its type. Two lightweight, table-top 
assemblies provide measurement of 
density as a function of linear travel. 
The new Model 4, combining selec- 
tive optical equipment with a versa- 
tile and accurate recording system, 
offers a range of capabilities previ- 
ously unobtainable in one precision 
instrument, according to the manu- 
facturer. In addition to already estab- 
lished fields of use, the new Model 4 
can be utilized for miniaturized char- 
acter study, analysis of solid state 


components, further astronomical 
work, blood — structure _ research, 
meteorology and _ fallout research, 


electronic read-out systems, and pre- 
cision inspection. 
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Reader-Printer 


A new microfilm reader aa 
which will enlarge or reduce a pro-+ 
jected image without loss of focus, a 
now available. The Filmac 300, 
manufactured by Minnesota Mining 
and Manufacturing Co., is the third! 
reader-printer now marketed by the: 
firm. The new unit gives additional 
flexibility in print size, accepts either: 
16 mm. or 35 mm. microfilm in roll, 
aperture card, jacket, or film sheet! 
form. Two projection lenses provide: 
magnification of 8 to 20 diameters;, 
copies can be made in any size up tot 
11” x 14” in less than 10 seconds by; 
push-button. More information oni 
Filmac 300 can be obtained by writ-; 
ing Dept. Sl-271, Minnesota Miningt 
and Manufacturing Co., 900 Bush) 
Ave., St. Paul 6, Minn. 


Film Cleaning Accessory 


To meet a demand for high-qual-! 
ity, automatic processing of  jet-! 
backed microfilm, Canadian Applied! 
Research Ltd., 750 Lawrence Ave.,, 
W., Toronto 19, Canada, has intro-: 
duced an accessory for its Tri-Film| 
Processor which removes the antihal-: 
ation dye backing from film prior to| 
processing. Designed for fast change-: 
over from standard to jet-back film,, 
Jet-Back-Scrubber can be installed or: 
removed in a few minutes without! 
modification to the basic processor.. 


Auto-Feed Pen Holder 


A new Speedball Auto-Feed Pen 
Holder has been put on the market 
by C. Howard Hunt Pen Co., Dept. 
GS, Camden, N. J. The first auto- 
matic pen holder to hold regular 
Speedball pen points, it fills like a 
fountain pen with India ink or colors. 
It has push-button feed for uninter- 
rupted speed writing and_ precision, 
clips into pocket for easy carrying. 
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rrawing Pen Set 


Ruling, lettering, tracing, and writ- 

ig are done with equal facility by 
ve new Draftech P395/C pen set 
lade by Alvin & Co., Inc., Dept GS, 
11 Palisado Ave., Windsor, Conn. 
he fountain pen set comes with pen, 
ibber nib wrench, and six inter- 
hangeable drawing point sections, 
1 line widths from superfine to extra 
road. Filled directly from the bottle, 
ze pen avoids constant refilling, has 
transparent window to indicate ink 
ipply. Built-in refill cap prevents 
ss. Each interchangeable section 
as a precision designed stylus guide; 
ach nib is packed in a color-coded 
lastic container, with line width 
dicated. 


rawing File Folders 

For the filing of groups of trac- 
gs in horizontal file drawers there 
‘ee now on the market some new 


lastic folders. The manufacturer 
aims they permit faster referal to, 
1d replacement of, groups of trac- 
gs, with less risk of damage. Plastic 
transparent and .012” thick. They 
n be obtained from Best Yet Pro- 
icts, Dept. GS, 10719 S. Rhodes, 
hicago 28, Ill, in the following 
zes: 9” by 12”, priced at i ea bee 
, 18”, priced at $1.50; 18” by 24”, 
iced at $2.50; 24” by 36”, priced 
$3.50; 36” by 48”, priced at $7. 
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ENGINEERING DRAWING SERVICES 


Drafting —Reproduction—Microfilming—Technical Ilustration—Consulting 


JAY BERGEN & 
ASSOCIATES 


Consultants 


e COST REDUCTION 
e VALUE ANALYSIS 


e¢ MANUFACTURING PROCESS 
ANALYSIS 


e ENGINEERING & MANUFAC- 
TURING STANDARDS 


e MILITARY STANDARDS 


@ MICROFILMING & DATA 
RETRIEVAL 


e TECHNICAL INFORMATION 
SERVICES 


® DESIGN & DRAFTING 
e SIMPLIFIED DRAFTING 
e ENGINEERING PROCEDURES 


72 PINEWOOD ROAD, 
STAMFORD, CONN. 


WOodward 6-3359 


e* 
Stik-a-lette 
PROFESSIONAL 
LETTERING 
TECHNIQUE 


rZ 


— 
Es 


Write for literature 


The Stik-a-letter Co. Rt. 2-Box 1400, Escondido, Calif 


New Printer 


A 1961 version of the Miller-Tro- 
jan Model FVP fluorescent contact 
printer, now on the market, has a 
counterbalanced clam-shell type lid 
on models ranging in size from 38” 
x 50” to 64” x 144” and a motor- 
driven lid on other model sizes. This 
unit, used widely in photo drafting, 
for printed circuits, photographic 
templates, restoring worn drawings, 
aerial surveys, etc., has many new 
-and improved features. The maker, 
Miller-Trojan Co., Dept. GS, Troy, 
Ohio, also recently announced __ its 
Miller-Trojan Universal Incandes- 
cent-Fluorescent contact printer can 
now be equipped with control 
switches for dodging purposes. This 
fact, plus other new features, en- 
ables the Universal to handle the 


whole variety of industrial emulsions, 


from projection speed to direct 


positive. 
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RENDERINGS 


ARCHITECTURAL, TECHNICAL or 
ALL MEDIA 
Call or Write to 
SIDNEY SMITH e DESIGN 
1147 EAST 54th STREET 


BROOKLYN 34, NEW YORK 
H Tel.: RN 3-3208 


ENGINEERING 
DRAWING SERVICES 


*A Special Ad Feature 
Independent organizations 
having services to offer local 
engineering department su- 
pervisors can take advantage 


of the reduced rates given to 
regional services using this 
special section. $15.00 a col- 
umn inch. 
For more information, write 
Advertising Department, 


GRAPHIC SCIENCE 


Wilton Center, Wilton, Conn. 


DRY TRANSFER LETTERING 


Instant Lettering brings you the finest, 
most meticulous lettering in the world 
instantly—by instantaneous dry transfer 
from type sheet to any smooth surface. 
Just press and it’s there. 

No trace of adhesive to sully artwork. 
Needs no equipment. Perfect on wood, 
paper, card, glass, metal, film... in 
fact any smooth surface. The right 
answer to the need for highest quality 
lettering for display panels, roughs, signs, 
labels, graphs, charts, TV cells. 


10" x 15" SHEET ONLY $1.50 


How It works: 


rub on letter with pencil... lift away sheet 
Send for sample and complete type chart 


ARTHUR BROWN & BRO., Inc. 


2 W. 46th St., New York 36, N. Y. 
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SYSTEM & 


ANNOUNCING 
inle 
N EW INSTRUMENT 
TRON Ey. 
© DETERMINE BEAUTIFUL PROPORTION 
@ HELP CREATE SPATIAL HARMONY 


@ INTRODUCE NEW GEOMETRIC CONCEPTS 
© MINIMIZE “EYEBALLING” 


© EASILY © QUICKLY * ACCURATELY 
THE KIDJEBL 
CA LII-PRO 


Complete with textbook — $25.00 


THE CALIPER FOR PROPORTIONS INCORPORATING — 
A NEWLY DISCOVERED UNIVERSAL RATIO OF 5.333/1 
Let us tell you more about it—NO OBLIGATION— 
To the first 500 inquiries, we shall award a $10.00 
Bonus Certificate which can be applied on any future 
purchases of the Kidjel Cali-Pro from us... 


WRITE TO 


KIDIEL-YOUNG 


DEPARTMENT 1 
1012 Piikoi St. * Honolulu 14, Hawaii, U.S:A. 
\ 


DISTRIBUTOR AND DEALER INQUIRIES INVITED 
Already in use by more than 40 industrial design activities 


DRAFTING 
PROCEDURES 
COORDINATOR 


Large, multiplant Wisconsin manufacturer of 
industrial equipment has recently created 
staff position of drafting procedures coordi- 
nator. 


Coordinator will be responsible for auditing 
drafting operations, implementing new tech- 
niques and procedures, and maintaining com- 
pany drafting manual. Occasional travel 
required. 


Position requires extensive experience in draft- 
ing operations and supervision, and strong 
interest in procedures and standards work. 
Experience with concepts of automation and 
aperture card systems is desirable. 


Qualified candidates invited to submit resume 
including experience, education, salary re- 
quirement and other pertinent details. Replies 
held in strict confidence. Send resume to Box 
GS-105 Graphic Science, Wilton, Conn. 


“an equal opportunity employer” 
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New Literature 


Systems in Flow is the title of a 32-page booklet pres 
pared by Photostat Corp., Dept. GS, 1001 Jefferson Rd! 
Rochester 3, N. Y. This systems study demonstrates thi 
possibilities of the flow technique, illustrates the potent 
tial of the flow principle, shows how it may be appliee 
to office procedures. Included also are illustrations ana 
descriptions of Photostat’s film-printers, cameras, reader 
printers, and other products. 


Diffusion Transfer Films are the subject of a four-page 
pamphlet, which is also a price list, of Ampto, Inc., suber 
sidiary of Auken Chemical & Film Corp., Newton, N. J 
Described are the company’s six different types of posil 
tive films and the special waterproof negative papers rec‘ 
ommended for use with them, as well as three Ampte 
translucent positive papers and several transfer negatives: 


Over 300 Type Styles and sizes are illustrated in the new 
type specimen book produced by Fototype, Inc., 1414 W, 
Roscoe St., Chicago 13, Ill. The 68-page book is the 
company’s largest catalog, and the first to include it! 
latest product, Rule-Pak, self-adhesive, pre-cut strips 0! 
printed typographical rules and borders. Unique feature: 
a liberal sprinkling of informative paragraphs offering 
practical pointers on type selection, layout, and paste-up 
procedures. 


Carbon Backing Materials are the subject of recent litera- 
ture released by Ozalid Div., General Analine and Film 
Corp., Johnson City, N. Y. Six different types of opaque 
carbon paper are described and priced in various quanti- 
ties. Of interest: a mew opaque carbon paper that prints 
on the back of the master sheet to give added sharpness 
and density for whiteprint and blue print copying. 


The Kalvar Micro-Frame Developer is pictured and de- 
scribed in a booklet from Kalvar Corp., Dept. GS, 909 
S. Broad St., New Orleans 25, La. Special feature of 
the developer: it will selectively develop an exposed 
area of Kalvar film, permits selective printing and de- 
veloping of microimages weeks, months, or years later. 


Solutions for Special Filing Problems are offered in the 
new Atlas Reference Chart. Listed are the many sizes and 
types of layouts, drawings, blue prints, art work, swatches. 
accounting forms, stencils, offset plates, and negatives 
that may be filed in the Atlas filing systems. The correct 
hangers and cabinets available for each item are indi 
cated. For a free copy of the chart and the latest litera: 
ture write Atlas Vertical Filing Systems Div., 1671 
Westfield Ave., Cleveland 10, Ohio. 


(Copies of the literature reviewed can be obtained directh 


from the manufacturer or publisher. Complete addresses are 
included.) 
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yestment Casting Processes are the subject of the re- 
ed second edition of an informative pocket-size book 
led “How to Design Precision Investment Castings.” 
is illustrated guide to metal-working executives and 
sign engineers supplies details on the benefits and limi- 
ions of the lost-wax investment casting process, also 
cusses in detail many basic design principles as they 
ply to investment casting processes. A materials chart 
ing physical properties and uses of some of the more 
pular metals is included. Free copies are available from 
dwest Precision Castings Co., Dept. GS, 10703 
incy Ave., Cleveland 6, Ohio. 


aftette Portable Drafting Instrument is described in 
rature available from the Draftette Co.. Dept. GS, 
x 794, Beverly Hills, Calif. Included are list of com- 
ries who already use the Draftette, a price list, and 
order form. 


e Kalvar Developer, a high speed, continuous roller 
Ye unit for developing Kalvar films, is described in a 
r-page leaflet from Kalvar Corp., Dept. GS, 909 S. 
vad St., New Orleans 25, La. Dimensions, electrical 
uirements, and prices are included. 


lustrial Photographic Line is described in a new 24- 
ze catalog and price list by Anken Chemical & Film 
tp., Newton, N. J. The booklet is devoted primarily to 
gineering and other industrial photographic papers and 
as, includes also the company’s projection materials for 
yineering, offset printing, microfilm and related uses, 
direct positive papers and films, monobath papers and 
cessing solutions, diffusion transfer processors, and 
ious darkroom and processing machine developers, 
rs, and solutions. Special feature: a section on dark- 
m tips and a comparison chart on more than 30 con- 
t and projection papers and films available for engi- 
ring, graphic arts, and other industrial and commercial 
Sy 


hat Makes You So Curious?” is the title of a new 6-page 
chure published by Keuffel & Esser Co., Dept. GS, 


ird and Adams Sts., Hoboken, N. J. Answers are given 
110 of the questions asked most commonly by those 


cemed with reproduction and drafting processes and 
terials. Sections are devoted to drafting film, slide rules, 


Zeiss level, drawing instruments, planimeters, and 
odolites. Typical questions, to which answers are sup- 
d: What causes photographic images (silver halide) to 
nge size? Who invented the slide rule? What is a 
etition theodolite? 


General Catalog describing its products, illustrating 
n, and giving prices has been issued recently by C-Thru 
er Co., Dept. GS, 823 Windsor, Hartford, Conn. The 
page catalog covers protractor rulers, metric and stand- 
rulers, temperature conversion scales, dividers, slide 
s, area and engineering scales, triangles, French curves, 
yses, T-squares, etc. 


mterbalanced Drafting Tables are the subject of a 
mt folder issued by Ozalid Div., General Analine & 
m Corp., Dept. GS, 521 Corliss Lane, Johnson City, 
Y. Nestler Drafting Machines and Tables, which range 
ize from table-top and portable units to extra-large, 
om installations, are fully described and priced. For 
ature, write the manufacturer above. 
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most 
important 
things in 
your 
working 


life 
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The 6 most important things in your working life are your five skilled 
fingers and your A.W.Faber #9800 SG Locktite Tel-A-Grade Lead Holder 
m Locktite becomes a part of your creative process ™ The no-slip 
functional grip gives you smooth traction and practically banishes 
finger fatigue ™ Gun-rifled clutch holds the lead like the jaws of a bull 
dog ™ Unique indicator reveals the degree in use at a glance @ Carries 
ironclad 2-year guarantee m A.W.Faber will replace the entire holder 
at no charge if any part wears out in normal usage ™ Yes, you can buy 
cheaper lead holders, but can you afford to let pennies stand between 
you and your perfect working tools? Buy quality—buy Locktite, call 
your dealer today ™ Castell Drawing Leads #9030 are of the identical 
quality and grading as world-famous Castell wood pencil ™ Usable in 
all standard holders, but a perfect mate for Locktite ™ Draws perfectly 
on all surfaces, including Cronar and Mylar base films ™ Available in all 
degrees from 7B fo 10H, and in a kaleidoscope of colors @ 


A.W.FABER-CASTELL 


Pencil Co., Inc., Newark 3, N. J. 


Our Bicentennial year—1761-1961 
200 years of uninterrupted 
manufacturing experience. 


CASTELL DRAWING LEAD 9030 
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Drawing Pencils and Leads 

A new lead of substantially greater 
point strength, smoothness, durabil- 
ity, blackness, and opacity has been 


announced by Eagle Pencil Co., 
Dept. GS, Danbury, Conn. This new 
lead has been used in all Turquoise 
pencils for the past nine months; it 
is now combined with completely 
new Raymond Loewy restyling. In- 
cluded in the restyling, and all con- 
taining the improved lead, are the 
Turquoise drawing pencils, pencils 
with erasers, drawing leads. 


(For additional information regarding 
the new products described here, contact 
the manufacturer directly. Complete ad- 
dresses are included.) 


Portable Copier 
Portability in photocopying is pos- 
sible with the Attache, a unit built 


into an attache case by Anken 
Chemical & Film Corp., Dept. GS, 
Newton, N. J. The manufacturer 
claims this is the first diffusion 
transfer machine specifically designed 
to travel. The traveling photocopier 
can go with engineers, construction 
men, and others, come back with the 
same sharp prints as are made on an 
office photocopier. 


Microfilm Reader 


The first low-cost motorized film 
reader developed for viewing micro- 
film images has just been put on the 
market by Recordak, Subsidiary of 
Eastman Kodak Co., 415 Madison 
Ave., New York 17, N. Y. The Re- 
cordak Starlet accepts 16 mm. mi- 
crofilm contained in Recordak film 
magazines; can with a simple adapter 
be made to accept microfilm spooled 
on conventional reels. Its versatility, 
plus its light weight (32 lbs.), per- 
mit organizations using microfilm in 
either form to retrieve records more 
quickly and easily than with hand- 


operated units. 


| 

Circular Slide Rule | 
A new circular slide rule, calle; 
Acudial, provides a more rapid meat 
of calculation than ordinary slig 
rules, can also be operated with ow 
hand. The principle of moving scal] 
is the same as that of the straig} 
rule; revolving | disc constructic 
eliminates tedious extra settings nm 
quired by conventional circular slic 
rules, but retains the endless scat 
concept eliminating need for reseé 
ting required by a running-off scat 
on a straight rule. Six models a: 
available. Write Fullerton Enginees 
ing Sales Co., 4623 York Blvd., Le 
Angeles 41, Calif. 


Calibrated Drawing Aid 

A plastic 12” combination triangl: 
T-square and parallel ruler for dray 
ing vertical, horizontal, and parall: 
angular lines in automatically mea 
ured distances quickly and easily 
being sold under the name Rol-Rule 


_ A built-in roller allows smooth, eas 


movement up or down when drawin 
lines. Circles and arcs can be scribe 
up to a diameter of 22” and _ line 
can be spaced the same or varie 
distances apart. Distributor is Ro 
Ruler Co., Dept. GS, P. O. Box 16: 
Riegelsville, Pa. 
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NEW YORK—Charles E. Rhine, Wilton Center, Wilton, Conn. 


(Code 203) POrter 2-5564. 


BOSTON—John Pickering, Jr., 185 Devonshire St., Boston, 


Mass., Liberty 2-5489. 


CHICAGO—John A. Moloney, Jr., 6158 N. Leader St., Chicago 


46, Ill., NEvada 1-3395. 


PHILADELPHIA—George Isherwood, 590 Rutherford Drive, 
Springfield, Del. Co., Pa. KIngswood 3-0760. 


LOS ANGELES—Wettstein, Nowell & Johnson, Inc., 672 
South Lafayette Park Place. DUnkirk 8-2286. 


SAN FRANCISCO 5—Wettstein, Nowell & Johnson, Inc. Jerry 
Nowell, 417 Market Street. YUkon 2-9537. 


PORTLAND—Wettstein, Nowell & Johnson, Inc., 337 Pittock 
Block, 921 S.W. Washington St. CApital 8-4107. 
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Do not return this form if you have previously done so but give it to someone who may be interested 


GRAPEIIC: $ AppLIcATION For A 
SCIENCE: FREE SUBSCRIPTION 


fo receive Graphic Science, this form must be filled out, signed and returned to Graphic Science, 
Nilton Center, Wilton, Conn. (Additional copies of this form are available on request.) You will 
eceive Graphic Science without charge if your job falls within one of the qualified categories 
isted below. If your application is accepted, you will receive a 3-year complimentary subscrip- 
ion. At the end of 3 years you must submit a new application. We maintain the right, however, 
9 reject your subscription or discontinue it at any time, although this action is unlikely as long 
is your qualifications are in order. 


SUBSCRIPTION QUALIFICATIONS (Check categories which apply to you) 


(] Supervisor of Drafting or Design Department 

(] Supervisor of Drafting Standards 

L] Supervisor of Reproduction 

( Supervisor of Technical Illustrators or Photographers 
L] Instructor in Engineering Drawing or Graphics 


L] Executive of company engaged in the manufacture, distribution or sale of 
drafting or reproduction equipment and supplies 


5 


If you do NOT qualify for a complimentary subscription and wish to receive Graphic Science, the subscription rate is as follows: 


1 Year 2 Years 
Shroree) SSE y <5 ee eee $8.00 $14.00 
JENOhIG) 2 9.00 16.00 
Saree (@cidietcs 10.00 18.00 


CJ I am not qualified to receive Graphic Science free, but I would like to subscribe: (] Bill me 


ay 


(Print or Type) 


COMPANY FUNCTION 


_] Architecture & Construction 

_] Manufacturing 

[] Research & Development 

a School, College or University 
[] Utility, Government or Military 
_] Other Industry 


SP ECHEY nnn. ercncesecsdaveeessssseedocenssecsionumsstcenverscsnnessstecst’ 


-] Supplier, Dealer or Manufacturer of Drafting or 


Reproduction Materials & Equipment 
-] Independent Reproduction Service 


I 


I am qualified to receive Graphic Science free and wish to be placed on your mailing list. 


|] Check enclosed 


YOUR JOB FUNCTION 


Do you specify purchases of drafting equipment and 
supplies for your department or company? 
[] Yes [] No 


NUMBER OF PERSONNEL YOU SUPERVISE 


Draftsmen 

Designers 

Technical Illustrators 
Reproduction Personnel 
ph hea ne Checkers 


eat eee Others (specify below) 


C] Yes [] No 
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EBERHARD FABER. 
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ER 


usa. B> MICROTOMIC @§E) EBERHARD FABER 


usa. @> MICROTOMIC GED EBERHARD FABER 


usa. <> MICROTOMIC QP EBERHARD FABER 


EBERHARD FABER 


2H 


GED EBERHARD FABER 


& MICROTOMIC GD 


ROTOMIC BELA? 6/4 


CMICROLAR 


USA. <@> MICROTOMI 


ee 


& MICROTOMIC GP EBERHARD FA 


usa <a> MICROTOMIC ER EBERHARD FABER 
usa. > MICROTOMIC iE} EBERHARD FABER 


usa <@> MICROTOMIC EBERHARD FABER 605 
usr. <> MICROTOMIC 


2> MICROTOMIC MICROLAR QZ EBERHARD FAB 


CHOOSE FROM THE MOST COMPLETE LINE OF DRAFTING PENCILS 


MICROTOMIC DRAWING PENCILS by Eberhard Faber are the choice of professionals. 
Produced in 18 uniform lead degrees...and chisel points in 6 degrees. Durable, 
precision-made MICROTOMIC lead holders with or without Eberhard Faber’s new 
“degree window” are available too—priced from $1.00. For special jobs on coated 
drafting films, Eberhard Faber offers new MICROLAR pencils with plastic lead in 
popular degrees. MICROTOMIC pencils are PERFECT FOR EVERY PROJECT. 
Like all Eberhard Faber products, MICROTOMIC drafting pencils are guaranteed to meet the highest standards 
of manufacture and to perform efficiently under normal usage. 


Ask your nearest supplier for MICROTOMIC drawing pencils by EBERHARD FABER—your one source of supply for 


all writing needs. £ 
SINCE 1849 
AERD EBERHARD FABER 
Put Dee fi OE EO LAG. 


Wilkes-Barre, Pernnsylvania-New York-Toronto, Canada 


Tm. Reg. U.S. Pat. Off. and Other Countries 
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No. 5611—All metal, balanced, 
lightweight, with knurled fin- 
ger grip. Patented ‘‘Adapto- 
Clutch” holds complete range 
of lead diameters. Replace- 
able clutch is non-turn, non- 
slip. ‘“Color-Coded’’ push but- 
ton identifies lead degrees. 


’ 


No. 5617—Non-slip, non-turn 
“Adapto-Clutch” takes all 
diameters in 17 degrees of 
lead. Push button control has 
built-in degree indicator. Per- 
fectly balanced, with knurled 
finger grip. 


From the introduction of the 


Way “\ KOH-I-NOOR” Super Adapto x 5616 X 


world’s first drafting lead holder 
and drawing leads in 1 


. _ . ft. No. 5616—Same as No. 5617 
Koh-I-Noor has pioneered in providing |. above, but without built-in de- 


draftsmen with meticulously made | . |) gree indicator. 


drawing instruments to achieve 


No. 5613—New, lightweight, 
low priced, quality holder, 
perfectly balanced, with non- 
slip, non-turn replaceable 
clutch. 


greater precision and convenience, 


Today, a wide choice of Koh-I-Noor 


Lead Holders is available to 
meet every need and every taste. 


and DRAWING LEADS... 


No. 2200-1 
NEW EJECTOMATIC 


No. 2200-M LEAD DISPENSER 


KOH-I-LAR 
PLASTIC LEADS 


Six degrees (6H, 4H, 2H, HB, B, 
3B) for use on DRAFTING FILM, 
in Ejectomatic Dispenser. 


lead from this compact plas- 
tic dispenser to the holder, 
cleanly without need to touch 
lead. Available in 17 degrees 
of graphite and 9 colors. 


No. 2200-D 


No. 2200 { 


DUETTE GRAPHITE \ \\: 
Handy plastic. slide-top DRAWING LEADS Ni) A flip of the 
box contains 2 sharp- ' Sw thumb... and 
ehed and’ invpriated Six to a box, each lead \ \ “Ei ART) 
leads of a degree, Avail- pointed and stamped with we vA jectomatic 


able in all 17 degrees. 


degree. 6B through SH. S \ feeds lead to 


pees 


